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Changes in Self-Reported Pre- to
Postinjury Coping Styles in the First
3 Years After Traumatic Brain Injury
and the Effects on Psychosocial and
Emotional Functioning and Quality
of Life
Gisela Wolters Gregório, PhD; Kate R. Gould, DPsych; Gershon Spitz, BA (Hons);
Caroline M. van Heugten, PhD; Jennie L. Ponsford, PhD
Objective: To examine the influence of self-reported preinjury coping on postinjury coping, psychosocial function-
ing, emotional functioning, and quality of life at 1 year following traumatic brain injury (TBI). Setting: Inpatient
hospital and community. Participants: One hundred seventy-four participants with TBI. Design: Prospective, longi-
tudinal design. Participants were assessed at 5 time points: after emerging from posttraumatic amnesia, and at 6, 12,
24, and 36 months postinjury. Main Measures: Coping Scale for Adults–Short Version; Quality of Life Inventory;
Sydney Psychosocial Reintegration Scale; Hospital Anxiety and Depression Scale. Results: High preinjury use of
nonproductive coping style predicted high use of nonproductive coping, more anxiety, and lower psychosocial
functioning at 1 year postinjury. Increased use of nonproductive coping and decreased use of productive coping
predicted poorer psychosocial outcome at 1 year post-TBI. Use of both productive and nonproductive coping de-
creased in the first 6 to 12 months post-TBI relative to preinjury. Unlike productive coping, nonproductive coping
reached preinjury levels within 3 years postinjury. Conclusion: The findings support identification of individuals at
risk of relying on nonproductive coping and poorer psychosocial outcome following TBI. In addition, the results
emphasize the need to implement timely interventions to facilitate productive coping and reduce the use of non-
productive coping in order to maximize favorable long-term psychosocial outcome. Key words: adaptation, anxiety,
depression, psychological, quality of life, TBI
TRAUMATIC BRAIN INJURY (TBI) is a majorcause of disability, with an estimated 5480 new
cases of moderate to severe TBI in Australia in 2008.
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Lifetime costs are estimated to be $2.5 million to $4.8
million per survivor, including costs related to reduced
quality of life, treatment, and productivity loss.1 Being
male and younger than 40 years are risk factors for TBI,
whereas motor vehicle accidents are the most common
causes.2–4 The consequences for TBI survivors are often
debilitating; studies have reported long-term changes in
occupational activities, interpersonal relationships, in-
dependent living, and an increased prevalence of psy-
chiatric disorders.5,6 Recent research has sought to iden-
tify determinants of recovery and functioning after TBI
in order to predict and possibly improve outcomes.
There is increasing evidence that functioning after TBI
is influenced by the way survivors cope with stressful
situations.7,8
Coping has been defined as the ways individuals
deal with situations that are appraised as stressful.9
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Nonproductive or emotion-focused coping styles,
characterized by passive reactions and avoidance
strategies, are focused on regulating the emotional
reaction to the stressor rather than solving the problem.
These coping styles have generally been associated
with negative outcomes such as poor quality of life,10
depression, and anxiety following injury.11,12 However,
inconsistent findings have been reported regarding
the effect of productive or problem-focused coping
styles—characterized by actively managing problems—on
outcome following injury. Studies have demonstrated
positive associations between problem-focused strate-
gies and both self-esteem and generic quality of life.
However, problem-focused coping has shown no
significant association with anxiety, depression, trait
anger, psychosocial dysfunction, subjective complaints,
or disease-specific quality of life.10,13,14 This suggests
that the relation between coping style and outcome is
complex. There might be an interaction between an indi-
vidual’s subjective beliefs about the injury (eg, about its
controllability or perceived duration) and level of aware-
ness of difficulties.15 Further, cognitive difficulties may
influence the successful application of a coping strategy.
Patients with executive problems may have greater dif-
ficulty implementing productive coping strategies and
may rely on avoidance strategies, which are considered
maladaptive.11,14,16 Alternatively, coping resources (eg,
individual differences in optimism, mastery, self-esteem,
and social support) as well as the evaluation of coping
resources (ie, either a negative or positive evaluation to
cope with the TBI) have been suggested to moderate the
association between stress and coping.17,18 Riley et al,
for example,17 showed that patients low in self-esteem
who negatively evaluated their coping resources were
more likely to use avoidance when confronted with a
potential threat than patients high in self-esteem and
those who positively evaluated their coping resources.
Persons with a history of substance use or psychi-
atric disorders have a higher risk of sustaining TBI,5
with both of these associated with worse long-term
outcome following injury.19 Although it has been sug-
gested that these premorbid factors might represent a
limited coping repertoire,19 the influence of preinjury
coping style on long-term outcome after TBI has rarely
been investigated. To our knowledge, the only study
that has investigated this influence found greater use of
nonproductive coping (ie, emotional preoccupation) at
6 months postinjury than preinjury levels.20 The in-
crease in nonproductive coping accounted for signifi-
cant variance in productivity levels such as traveling,
working, and studying. In that study, reports of close
others were used to assess patients’ coping styles. These
reports could only have been based on observable be-
havior of the injured survivor with potentially inaccurate
reports of cognitive, internal coping mechanisms such
as development of a plan for action or worrying. The re-
ports may have been influenced by the amount of con-
tact the close other had with the survivor and by their
own emotional state. Patients’ self-reports obtained soon
after injury potentially offer a more accurate means of
assessing internal coping mechanisms. While memory
or awareness problems may influence ratings of current
behavior, this is arguably less of a problem with respect
to preinjury behavior, although the potential to idealize
the preinjury self must be acknowledged.21 At present,
no single assessment method has established validity
over the others.21 The changes in coping from prein-
jury to the postacute stage following TBI might be due
to injury-related neurological and cognitive functioning.
Although most changes in functioning are found within
the first year postinjury, recovery might still occur as late
as 2, 5, or 10 years postinjury.4,22–24
Despite evidence of continuing improvements over
longer periods postinjury, no studies have investigated
changes from preinjury coping to postinjury coping
in the chronic phase after TBI. The studies that have
investigated changes in coping in patients with TBI
focused only on changes in postinjury coping. The use
of nonproductive coping strategies increased over time,
and the use of productive coping styles either decreased
or no changes were observed.10,25 In addition, these
changes have been shown to be maladaptive, with
increases in productive coping styles and decreases
in nonproductive coping styles in the chronic phase
associated with a better quality of life.10 A potential
explanation of these changes is that the cognitive
disorders prohibit the use of productive styles, since
these largely depend on intact cognitive functioning
(eg, collecting relevant information, making a logical
analysis of the situation, understanding the problem
correctly26). Alternatively, in the chronic phase, patients
may realize that the consequences are lasting, and they
will never regain their premorbid level of functioning.
These increases in awareness may have underpinned
the increased use of nonproductive coping strategies,
such as avoidance and passive coping.27,28
In addition, no studies have investigated the relation
between preinjury and postinjury coping. Identifying
adaptive or maladaptive coping styles after TBI and their
predictors could potentially assist clinicians in the reha-
bilitation process by identifying at-risk individuals who
may need closer monitoring and earlier intervention.
The first aim of this study was to examine the associa-
tion between self-reported preinjury and postinjury cop-
ing. A second aim was to examine whether self-reported
preinjury coping, as well as changes in coping following
TBI, were associated with psychosocial functioning, de-
pression, anxiety, and quality of life 1 year postinjury.
The third aim of the study was to prospectively investi-
gate changes in self-reported coping between preinjury
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and 3 years postinjury. First, we hypothesized that
individuals who reported utilizing more nonproductive
coping strategies preinjury would show more nonpro-
ductive coping 1 year postinjury. Second, we hypothe-
sized that individuals who reported using more prein-
jury nonproductive coping and who increased their use
of nonproductive coping strategies in the first year after
TBI would report poorer psychosocial and emotional
functioning at 1 year post-TBI. Third, it was hypoth-
esized that the use of nonproductive coping strategies
would increase and that the use of productive coping
strategies would decrease following TBI.
METHODS
Participants
Participants were recruited from consecutive TBI ad-
missions to a rehabilitation hospital between August
2005 and August 2010; 30% to 50% of all head injuries
in the state of Victoria are treated at this facility. In-
clusion criteria were: complicated mild, moderate, or
severe TBI;29,30 age at injury 16 to 80 years; residence in
Australia and availability for follow-up after discharge;
and sufficient cognitive and English ability to complete
interviews according to the treating neuropsychologist.
Participants who sustained a previous TBI or had an-
other neurological disorder (based on self-report and
examination of medical files) were excluded.
In total, 174 participants were included in this study.
Participants were typically young men with 12 years of
education (see Table 1). More than half sustained a TBI
as the result of a car accident (53%), followed by a mo-
torcycle accident (14%), or were injured as pedestrians
(10%). Other injuries were sustained because of falls,
bicycle, work or sport accidents, as well as assaults and
falling from a horse. The injuries ranged from compli-
cated mild to very severe.
Procedure
Ethics approval was obtained from the relevant hos-
pital and university human research ethics committees.
In addition, written consent was obtained from all par-
ticipants. Injury-related information (ie, Glasgow Coma
Scale score, posttraumatic amnesia [PTA] duration) and
information about previous health problems was col-
lected from the participant’s medical file.
Participants completed semistructured interviews
at 5 time points, either face-to-face or by telephone.
The initial assessment (T0) was conducted during their
inpatient admission following emergence from PTA or
soon after discharge, on average, 58.8 (SD = 57.2) days
postinjury. Time between injury and T0 varied between
11 and 197 days. Follow-up assessments were completed
at 6 months (T6), 12 months (T12), 24 months (T24),
and 36 months (T36) postinjury (see Table 1). When
the T0 interview took place after 3 months postinjury
(often because participants had a long PTA duration)
the T6 assessment was combined with the initial inter-
view. Thus, after the T0 interview was completed, the
researcher administered the T6 interview for the current
time period. Therefore, all assessment points other than
T0 were fixed. Some patients had received psychological
therapy (14% at T0, 34% at T6, 50% at T12, 56% at
T24, 56% at T36) or medication (24% at T0, 27% at T6,
28% at T12, 28% at T24, 41% at T36) since the injury.
Demographic information was collected at T0. The use
of coping styles was assessed at each time point, with
participants retrospectively reporting their preinjury use
of coping styles in relation to preinjury concerns at T0.
Measures of quality of life, depression, and anxiety were
completed at T0 (reflecting preinjury quality of life and
current mood) and T12 (reflecting current quality of
life and mood), whereas the measure of psychosocial
functioning was only administered at T12. Researchers
or psychologists trained in the administration of the
interview conducted the assessments.
Measures
Coping styles were measured at all time points us-
ing the Coping Scale for Adults–Short Version (CSA), a
20-item self-report questionnaire.31 Two subscales of the
CSA were used in the interviews: dealing with the prob-
lem, which is characterized by actively trying to change
the situation by using problem-solving or humor (ie,
productive coping), and nonproductive coping, which
is characterized by using strategies such as self-blame
and substance use. The total scores range from 21 to
105, with higher scores indicating greater use of the cop-
ing strategy. These subscales have been strongly related
to clinical outcome and have acceptable internal consis-
tency (αs of .65 and .73, respectively).14,31 As the 2 other
subscales of the CSA, optimism and sharing, have poor
internal consistency (αs of .45 and .42, respectively),31
they were not administered. In this study, both the pro-
ductive subscale (α = .54-.69) and the nonproductive
subscale (α = .57-.72) had sufficient internal consistency
at the different time points.
Quality of life was measured with the Quality of Life
Inventory (QOLI), a self-report questionnaire compris-
ing 32 items. A weighted average score is calculated by
multiplying importance and satisfaction for each life
aspect, and then averaging the scores by dividing the
total weighted average score by the number of non–
zero-weighted average scores. Range is −6 to +6.32,33
Internal consistency has been reported to be sufficient
to high (α = .77-.89) across both clinical and nonclinical
samples, and validity has been established.33
The Hospital Anxiety and Depression Scale (HADS)
is a 14-item self-report measure of anxiety and
Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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TABLE 1 Demographic and injury information
n Mean (SD) Median Range Percentage
Age at injury, y 174 34.3 (16.0) 28 16-76
Education, y 174 12.0 (2.3) 12 7-18
Gender, male 174, 139 80
Time between injury and T0, y 72 0.2(0.1) 0.1 0.0-0.5
Time between injury and T6, y 73 0.6(0.1) 0.6 0.4-0.8
Time between injury and T12, y 99 1.1(0.1) 1.1 0.8-1.3
Time between injury and T24, y 109 2.2(0.1) 2.1 2.0-2.4
Time between injury and T36, y 80 3.1(0.1) 3.1 3.0-3.6
PTA, d 174 20.1 (20.0) 15.0 0.0-105.0
Mild (<1) 22 13
Moderate (1-7) 37 21
Severe (8-28) 72 41
Very severe (>28) 43 25
GCS score 165 9.1 (4.3) 9.0 3-15
Mild (13-15) 62 38
Moderate (9-12) 43 26
Severe (3-8) 60 36
Abbreviations: GCS, Glasgow Coma Scale; PTA, posttraumatic amnesia; SD, standard deviation; T0, initial assessment; T6, T12, T24,
T36, assessment at 6-, 12-, 24-, and 36-month postinjury, respectively.
depression symptom severity (HADS-a and HADS-d,
respectively). Range is 0 to 42, with higher scores re-
flecting greater emotional distress.34,35 The HADS-a and
HADS-d have high internal consistency (αs of .83 and
.82, respectively). Validity has been established in both
clinical and nonclinical samples.36
Psychosocial functioning was assessed using the
Sydney Psychosocial Reintegration Scale Form A
(SPRS),37 which was developed specifically for use in
TBI populations. It comprises 12 statements, with 4
items corresponding to the 3 domains of occupational
activities, interpersonal relationships, and independent
living skills. Ratings of each statement relate to “change
because of the injury.” The 3 domain scores range from
0 to 24, with higher scores indicating less impairment in
psychosocial functioning. The SPRS has high internal
consistency (α = .90) and 1-month stability (ri = .90).37
Statistical analyses
Associations between preinjury coping and coping at
T6, T12, T24, and T36 were examined using Pearson
product-moment correlation coefficients (r).
To investigate the influence of preinjury coping
style and changes in coping style on psychosocial
and emotional functioning and quality of life at
T12, 4 hierarchical multiple regression analyses were
performed. Preinjury coping styles and changes in
coping styles were included as independent variables,
with the scores on the QOLI, SPRS, HADS-a, and
HADS-d at T12 as the dependent variables. To control
for potential covariates, Pearson correlation coefficients
were calculated between demographic and injury
variables and coping and outcome variables. Education
and gender were associated with coping and outcome,
respectively, and were therefore also included in the
regression analyses to control for their effects. Only
patients who completed all questionnaires relevant for
the model were analyzed. The assumptions of regres-
sion analysis (homoscedasticity, normal distribution
of the residuals, and absence of multicollinearity and
influential outliers) were fulfilled for each model.
To investigate changes in the use of coping styles from
pre- to postinjury and the factors that predicted these
changes, multilevel analyses were performed.38 Time of
assessment and gender were standardized with 0 rep-
resenting time T0 and male gender respectively. De-
mographic and injury severity variables were standard-
ized, such that their mean was zero. This allowed the
changes in coping over time to be interpreted for male
patients with average age, education, and PTA duration.
Two “unconditional means” models were initially fitted,
with CSA scores as the outcome, but without predictors
(model A). This enabled an examination as to whether
there was sufficient variation within as well as between
individuals that might be explained using additional pre-
dictors. Subsequently, logistic regression analyses were
performed to investigate which demographic and injury
severity variables were related to the failure to complete
an assessment. Older age, female gender, low educa-
tional attainment, and shorter PTA duration were related
to missing assessments at least at one time point. These
variables were added to the second models in order to
control for the possible influence of these variables on
outcome (model B). An “unconditional growth” model
was subsequently fitted, which introduced the time
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predictor into the model (model C). After this model
was fitted, quadratic and exponential time effects were
introduced to the model in order to investigate the pres-
ence of nonlinear changes in coping over time (models
D and E, respectively).
Full maximum likelihood was used for parameter es-
timation. Model fit statistics—including deviance statis-
tic and the Akaike Information Criterion—were used to
identify the best model. Significant differences in de-
viance statistics between 2 models indicated that inclu-
sion of additional parameters resulted in a significantly
better model than the previous model.
Power analysis for the multiple regression analyses
led to an estimated number of 49 participants required,
given α = .05, 7 predictors in the model, large effect
size (ie, Cohen d = 0.80), and power = 0.80.39 Statis-
tical analyses were performed using IBM SPSS 20.0 for
Mac OS X (New York). P values below .05 were consid-
ered statistically significant, except for the exploratory
analyses where we considered a P < .10 to be significant
to limit the probability of making a type II error.
RESULTS
Association between preinjury and long-term
postinjury coping
Table 2 presents the scores on the CSA at the differ-
ent measurement points. Examination of the association
between preinjury and postinjury coping revealed that
high use of nonproductive preinjury coping was signif-
icantly associated with high use of postinjury use of
nonproductive coping at T12 (r = 0.37, P < .05, n =
47) and T24 (r = 0.42, P < .05, n = 36). Preinjury pro-
ductive coping was associated with productive coping
at T6 (r = 0.31, P < .01, n = 45) and T24 (r = 0.47,
P < .01, n = 36), and also with nonproductive coping
at T6 (r = 0.35, P < .05, n = 45). No associations were
demonstrated between preinjury coping and coping at
T36, but it should be noted that only 20 participants
completed both of these assessments.
Outcome at 1 year postinjury
Quality of life was lower at 1 year postinjury than
preinjury (t45 = 2.34, P < .05), as measured with
the QOLI. Although more than half of the partic-
ipants reported average or high quality of life at 1
year postinjury (45% and 20%, respectively), 35% re-
ported dissatisfaction with their lives (score lower than
1.6).32 Compared to preinjury status, participants re-
ported greatest psychosocial impairment in occupa-
tional activities (M = 17.0, SD = 5.2), followed by
changes in interpersonal relationships (M = 20.3, SD =
4.2) and independent living skills (M = 21.9, SD =
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depression (HADS-d) and anxiety (HADS-a) scores in
the normal range at 1 year postinjury (67% and 74% re-
spectively); however, 17% reported moderate to severe
depression symptoms and 15% reported moderate to
severe anxiety symptoms (score higher than 7). At T0,
10% and 13% reported moderate to severe depression
and anxiety scores, respectively (see Table 2).34 The dif-
ferences in depression and anxiety scores between T0
and 1 year postinjury were not significant (t42 = −1.56,
P >.05; t42 = .72, P > .05, respectively).
The influence of preinjury coping and changes in
coping on outcome at 1 year postinjury
Regression analyses showed that preinjury cop-
ing scores were significantly predictive of anxiety and
psychosocial functioning at T12. Greater use of nonpro-
ductive coping preinjury predicted lower psychosocial
functioning and increased symptoms of anxiety. In
addition, participants who displayed an increase in non-
productive coping, rather than those showing no change
or negative change, displayed poorer outcome at T12.
That is, these participants showed decreased quality
of life, greater depression and anxiety, and lower psy-
chosocial functioning. In comparison, increased use of
productive coping styles between T0 and T12 predicted
better psychosocial functioning at T12. The models ex-
plained between 39% and 65% of variance (see Table 3).
Changes in coping from preinjury
to 3 years postinjury
The growth models (model C) showed a significant
decrease in the use of productive coping over time, but
nonproductive coping was not linearly associated with
time (see Table 4). The nonsignificant rate of change
variance components and covariance components of
both models indicated that the trajectory of coping
scores did not differ significantly between individuals
over the first 3 years, nor was the magnitude of coping
scores at the initial time point, representing preinjury
coping, associated with the rate of coping changes.
To investigate the influence of nonlinear effects of
time, we investigated both a quadratic (model D) and
an exponential (model E) time effect. Both nonlinear
time effects were statistically significant. There were no
significant interactions between demographic and in-
jury severity variables with time, indicating that these
variables did not predict changes in coping over time.
The models with the exponential time effects were supe-
rior to the models with linear and quadratic time effects,
based on the deviance and Akaike Information Criterion
statistics. Model E was consequently the final model.
The final models are depicted in Figure 1. The figure
confirms that the use of productive coping styles was
more prevalent than nonproductive coping styles both
preinjury and at each time postinjury (also suggested
in Table 3). The models suggest that use of productive
coping styles decreased in the first 6 months postinjury,
with a slight increase after 1 year postinjury, but did not
reach preinjury levels. Use of nonproductive coping also
decreased initially and increased thereafter to the same
or higher levels than preinjury levels.
DISCUSSION
The aims of this study were to investigate the asso-
ciation between pre- and postinjury coping styles af-
ter TBI, the influence of coping on outcome at 1 year
postinjury, and the changes in coping styles over time
after TBI. There were several interesting findings of this
study. First, preinjury coping style was positively associ-
ated with postinjury coping style. Second, as expected,
increases in the use of nonproductive coping and de-
creases in productive coping predicted worse psychoso-
cial outcome at 1 year postinjury. Moreover, consis-
tent with our expectations, high use of nonproductive
coping style preinjury predicted worse outcome. Third,
contrary to our expectations, productive coping did not
decrease and nonproductive coping did not increase lin-
early. Both types of coping initially decreased, but non-
productive coping increased at a greater rate following
the 1-year time point; there was no concomitant rise in
the use of productive strategies.
The finding that preinjury coping was related to
postinjury coping was not unexpected. We used the dis-
positional version of the CSA, which measures coping
preferences. This suggests that TBI survivors with a his-
tory of using nonproductive coping styles continue to
employ these coping styles postinjury. We demonstrated
significant effects of preinjury coping on outcome
1 year post-TBI, even after we controlled for postin-
jury coping. This finding contradicts the only other
study that investigated the influence of preinjury cop-
ing on outcome.20 A possible explanation for this dis-
crepancy between studies may be that, unlike Dawson
et al,20 measures in the current study were administered
in the chronic phase after injury; some recovery of cog-
nitive functioning and functional independence is still
expected in the chronic phase,22,23 as well as increases
in emotional distress.40 Increased awareness of lasting
consequences of the injury, difficulties in performing
activities at work or home, decreases in social support,
or financial problems could lead to these detrimental
changes.40 Another explanation is that preinjury coping
is less likely to have a direct effect on productivity level,
but more likely to be associated with psychosocial and
emotional outcomes, such as anxiety and psychosocial
functioning. In line with the results of Dawson et al,20
we did not find an association between preinjury pro-
ductive coping and outcome. In addition, the negative
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TABLE 3 Linear regression models with outcome measurements at T12 as dependent
variablesa
B Standard Error β t P R2
Model 1: QOLI T12
(Constant) 27.87 18.92 1.47 .15
Pre CSA productive 0.06 0.33 .03 0.17 .86
Pre CSA nonproductive − 0.33 0.29 − .18 − 1.14 .26
C CSA productive 0.12 0.23 .09 0.53 .60
C CSA nonproductive − 0.79 0.26 − .51 − 3.12c .00
QOLI T0 0.79 0.21 .59 3.74c .00
Gender 23.49 9.00 .35 2.61b .01
Education 0.02 1.49 .00 0.01 .99 0.39
Model 2: HADS-d T12
Constant 9.62 3.04 3.16c .00
Pre CSA productive 0.01 0.06 .03 0.18 .86
Pre CSA nonproductive 0.07 0.06 .19 1.17 .25
C CSA productive 0.01 0.04 .04 0.28 .78
C CSA nonproductive 0.18 0.04 .65 4.73c .00
HADS-d T0 0.53 0.24 .31 2.18b .04
Gender − 3.23 1.47 − .28 − 2.20b .03
Education − 0.29 0.24 − .16 − 1.22 .23 0.51
Model 3: HADS-a T12
Constant 4.82 2.38 2.02 .05
Pre CSA productive 0.02 0.04 .08 0.56 .58
Pre CSA nonproductive 0.12 0.04 .38 2.79c .01
C CSA productive 0.03 0.03 .14 1.13 .27
C CSA nonproductive 0.20 0.03 .79 6.86c .00
HADS-a T0 0.37 0.16 .27 2.25b .03
Gender − 2.87 1.11 − .27 − 2.58b .01
Education 0.10 0.19 .06 0.50 .62 0.65
Model 4: SPRS T12
Constant 56.86 6.48 8.77c .00
Pre CSA productive 0.11 0.11 .14 0.97 .34
Pre CSA nonproductive − 0.24 0.10 − .33 − 2.44b .02
C CSA productive 0.20 0.07 .37 2.67b .01
C CSA nonproductive − 0.40 0.08 − .67 − 5.16c .00
Gender 2.00 3.04 .08 0.66 .51
Education 0.22 0.51 .05 0.44 .67 0.49
Abbreviations: C, change score; CSA, Coping Scale for Adults–Short Version; pre, preinjury; HADS-d, Hospital Anxiety and Depression
Scale-Depression subscale; HADS-a, Hospital Anxiety and Depression Scale-Anxiety subscale; QOLI, Quality of Life; SPRS, Sydney
Psychosocial Reintegration Scale; T0, initial assessment; T12, assessment at 12 months postinjury.
aModel 1 (n = 46), model 2 and 3 (n = 43), model 4 (n = 47).
bP < .05.
cP < .01.
influence of increases in the postinjury use of nonpro-
ductive coping and decreases in the use of productive
coping on outcome is consistent with previous research
showing that increased use of nonproductive coping (ie,
emotional preoccupation) was associated with low pro-
ductivity levels 6 months after TBI.20
Previous studies that investigated changes in cop-
ing over time have mainly measured coping at 2 time
points,10,20,25 which limits interpretation of linear rela-
tions. Measuring coping at 5 time points allowed for
examination of more complex changes. The initial de-
creases in the use of nonproductive and productive cop-
ing styles may have been accompanied by increased use
of other coping styles such as seeking social or spiritual
support or focusing on the positives, which are captured
by the CSA scales not used in this study, due to their
low internal consistency.31 These strategies may become
more important in the initial phases. Another explana-
tion for the initial decreases is that patients with TBI
often have limited insight in their problems. Because
they experience fewer problems, they will not employ
coping strategies. After a while, the support network
may decrease and awareness of the lasting consequences
of the injury may increase, which may cause the use
of nonproductive coping strategies to increase in the
post–acute and chronic phases.28 The current findings
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Figure 1. Changes in the use of coping styles after TBI in
males with average age, educational attainment, and PTA du-
ration (model E). Error bars represent lower and upper 95%
confidence intervals. Abbreviations: TBI, traumatic brain in-
jury; PTA, posttraumatic amnesia; CSA, Coping Scale for
Adults–Short Version.
differ from the course reported by Dawson et al20 who
showed that preoccupation, an example of nonproduc-
tive coping, increased in the first 6 months after TBI.
This may be explained by the fact that Dawson et al20
used caregiver reports to rate the participants’ use of
coping styles. We would argue that caregivers may be
less accurate in their report of the use of coping styles of
their significant other because they can only observe the
outcome of the coping process, not the internal states of
the other. However, there is still uncertainty as to whose
reporting is more accurate, that of close others or that
of the individuals with TBI themselves.
Limitations and strengths
This is one of the few studies that investigated changes
in the use of coping styles by individuals with TBI from
preinjury to postinjury. Furthermore, we performed a
power analysis for the multiple regression analyses in-
vestigating the influence of coping on outcome. This
analysis showed that we needed 49 participants to find a
large effect. We included data of 43 to 47 participants in
the analyses, approximating the targeted sample size. In
addition, this study is the first that investigated changes
in coping over a long time period, that is, over the first
3 years post-TBI. By using longitudinal designs, reliable
conclusions about changes over time can be drawn, and
by measuring coping at multiple time points, more com-
plex changes can be demonstrated.
A limitation of this study is the presence of missing
data at different time points, due to difficulty contacting
persons despite multiple efforts. No missing data impu-
tation or replacement was undertaken for the multiple
regression analyses, in which we only analyzed complete
cases. One advantage of multilevel analysis, however, is
that individuals with missing observations are kept in the
analysis. This makes the predictions more accurate than
when only considering individuals with complete data
at all time points.41 Variables that were significant pre-
dictors for missing data at the different assessments were
included as covariates in our models. In addition, we did
not control for the influence of psychological treatment
patients had received since the injury. These treatments
were variable and not focused on coping. Post hoc analy-
ses showed that patients who had received psychological
therapy reported more nonproductive coping strategies
at T12 and T24 than patients who had not received
psychological treatment. It is possible that these associ-
ations arose because individuals with more nonproduc-
tive coping strategies were more likely to be referred for
psychological intervention. However, it would appear
that that intervention did not alter their coping style
significantly. More research is necessary to investigate
the effects of psychological therapy on coping.
A further limitation was that preinjury coping data
was gathered retrospectively, which might not provide
a fully accurate description of actual premorbid use of
coping styles due to the possible influence of injury-
related cognitive impairments or depressive symptoms,
particularly given that the majority of our sample had
sustained severe TBI. However, rates of depressive dis-
orders were low and cognitive impairments arguably less
likely to affect recall of preinjury behavior than of cur-
rent behavior. We would argue that the perspective of
the injured person is important and that they are still
likely to be more accurate raters of their preinjury cop-
ing style than their relatives. However, there is a need
for further examination of the validity of both methods
by including reports by both parties in future studies. Fi-
nally, regarding the study measures used, only the SPRS
was developed specifically for the TBI population, al-
though the other measures have also been used quite
extensively in previous research on persons with TBI.
Implications
The demonstration of an association between prein-
jury coping and postinjury coping, suggests that it is
possible to predict early after injury who will cope well.
Since preinjury nonproductive coping also predicted
outcome at 1 year postinjury, we believe it is worth
considering preinjury coping styles in initial assessment
of individuals as part of the rehabilitation process. This
information may be used to guide interventions to im-
prove outcome in the chronic phase. Productive coping
may be facilitated in those not exhibiting this coping
style. These participants may also benefit from a differ-
ent rehabilitation approach, since they are accustomed
Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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to using avoidance, substance use, or passive reactions
to deal with problems. If the decreases in productive
and nonproductive coping styles in the initial phases
are accompanied by increases in other coping styles,
such as support seeking and optimism, it is important
to facilitate these strategies in later phases as well (eg,
facilitate the support network and stimulate optimistic—
but also realistic—thoughts). If the decreases in coping
strategies represent an overall decrease in strategies, re-
lated to limited insight during the initial phases, it is
important to train patients in productive coping strate-
gies and teach them that nonproductive styles are not
adaptive in the long term. This might enable more suc-
cessful coping with their new problems. In addition,
nonproductive coping styles might continue to decrease
in the chronic phases after injury, subsequently influenc-
ing psychosocial outcome. While the efficacy of these
interventions requires further evaluation, we would rec-
ommend intervention early postinjury to reduce or pre-
vent the initial decrease in productive coping as well as to
prevent greater reliance on nonproductive coping after
6 months.
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